a2 United States Patent
Whiston et al.

US006835627B1

US 6,835,627 Bl
Dec. 28, 2004

(10) Patent No.:
5) Date of Patent:

(599 METHOD FOR FORMING A DMOS DEVICE
AND A DMOS DEVICE
(75) Inventors: Seamus Paul Whiston, Limerick (IE);
Andrew David Bain, Limerick (IE)
(73) Assignee: Analog Devices, Inc., Norwood, MA
Us)
(*) Notice:  Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(b) by 0 days.
(21) Appl. No.: 09/480,223
(22) Filed: Jan. 10, 2000
(51) Int. CL7 o, HO1L 21/336
(52) US.Cl oo 438/302
(58) Field of Search ...........c.cccocooveeiiene. 438/276, 275,
438/288, 289-291, 301-307, 514, 517-519,
525-527, 531; 257/335, 368, 378
(56) References Cited

U.S. PATENT DOCUMENTS

4931408 A * 6/1990 Hshieh ...ooocrvveveeerenenne. 437/44
5400848 A * 471995 Hanetal. ........ 437135
6,426,258 Bl * 7/2002 Harada et al. .............. 438/268

OTHER PUBLICATIONS

Ohzone et al., “Electrical Characteristics of Scaled CMOS-
FET’s with Source/Drain Regions Fabricated by 7 degrees

10 18 14
Source ) / Cate

and O degrees Tilt—Angle Implantations”, IEEE, vol., 42,
No. 1, pp. 70-77, Jan./1995.*

Contiero, C. et al, “LDMOS implementation by large tilt
implant in 0.6um BCDS5 process, flash memory compatible™,
IEEE, 1996, pp. 75-78.

* cited by examiner

Primary Examiner—Craig A. Thompson
(74) Attorney, Agent, or Firm—Wolf, Greenfield & Sacks
P.C.

(7) ABSTRACT

A method for forming an LDNMOS (1) and LDPMOS (2)
in a CMOS process comprises forming the LDNMOS (1)
and LDPMOS (2) to a stage where a gate (14) is laid down
on a gate oxide layer (12) and a locos (9) is formed over the
respective N and P-wells (4) and (5) of the LDNMOS (1)
and LDPMOS (2). A P-body (15) is formed in the N-well (4)
of the LDNMOS (1) by implanting a boron dopant in two
stages, in the first stage at a first tilt angle (8) of 45° for
forming the P-body (15) beneath the gate (14) for determin-
ing the source/drain threshold voltage, and subsequently at
a second tilt angle (¢) of 7° for extending the P-body (15)
downwardly at (25) for determining the punchthrough
breakdown voltage of the LDNMOS (1). The formation of
an N-body (16) in a P-well (5) of the LDPMOS (2) is similar
to the formation of the P-body (15) with the exception that
the dopant is a phosphorous dopant.

15 Claims, 4 Drawing Sheets
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